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REI ATED APPLICATIONS 5 terized in thai at least a part of .he scintillate* : of s«ntiUator 

RELATED APPL1CA1 iuins ^ ^ & orgamc film. Sl nce the 

This is a Continuation-ln-Part application of International « covered with the organic film, the scintd a or 

Patent Application serial No. PCT/JP99/03264 filed on Jun. paQel of the pres6nt invention can protect the scintillator 

18 1999 now pending. against vapor (moisture). 
' 10 The radiation image sensor of the present invention 

BACKGROUND OF THE INVENTION comp rises a radiation-transparent substrate, a flat resin film 

, ,_ , ,• formed on the substrate, a reflecting film formed on the flat 

1. Field of the Invention Sam SLor formed on tte reflecting film, and an 
me present invention relates to a ^^f' Paging dev e disposed so as to face the scintillator. 

radiation image sensor which are used for medical ^X-ray «W * ^ sensor of th e present 

photography and the like, and methods of making them. the spoliator is provided on the flat resin 

2. Related Background Art fllm form ' ed on m e substrate, characteristics of the scintil- 
While X-ray sensitive films have been used in medical ^ . uprising the radiation image sensor can be 

and industrial X-ray photography, radiation imaging systems from changing due t0 the state of substrate surface, 

using radiation detectors have been coming into wider use 20 ^ ^ xill tiVMoi plate can enhance its optical output 

from the viewpoint of convenience and their storabdity oi sface ^ reflecting film is provided, 

photographed results. In such a radiation imaging system n&tioa ifflage sensor of the present invention is 

pixel data caused by two-dimensional radiation are acquired characterized fa that at least a part of the scintillator of 

by a radiation detector as an electric signal, which is then ^ sensor b covered with a transparent organ.c 

processed by a processing unit, so as to be displayed onto a 25 According to the scintillator of the present invention, 

monitor. . since the scintillator is covered with the organic film, the 

Conventionally known as a typical radiation detector is scintillator can be protected against vapor (moisture), 

one disclosed in WO 92/06476 or the like. In this radiation The method of making a scintillator panel in accordance 

detector a scintillator directly formed on a substrate and an ^ ^ Qt Nation comprises steps of forming a nat 
imadne device are bonded together, such that the radiation 30 Ksia film on a rad i at ion-transparent substrate, forming a 

incident from the substrate side is converted into visible K&ecling fi , m on the flat resin film, and forming a scintil- 

light by the scintillator, so as to be detected. , ator on trie reflecting film. 

On the other hand, Japanese Patent Application Laid- , Q the method of making a scintillator panel m accordance 

Open No. HEI 5-196742 and No. SHO 63-215987 disclose wkh me t invention, the flat resin film is formed I on: he 

a radiation detector in which, in order to protect a scintillator 35 ^ ^ scintillator is formed on the flat resin film 

formed on an imaging device or a fiber optical plate (FOP), whereb , ^flatcr panel whose characteristics would not 

e an optical part constituted by a plurality of fibers change y due l0 the state of substrate surface can be made, 

bundkd together! against vapor (moisture) in the air, a ^ince the reflecting film is formed on the fla re^nfilm, 

water-impermeable, moisture-resistant barrier is formed on ^ tjcal output 0 f scintillator plate can be enhanced, 
the upper side of scintillator layer. 40 -r^ method of making a scintillator panel in accordance 

P with the present invention may further comprise a step of 

SUMMARY OF THE INVENTION * kast , part of tn e scintillator with a transparent 

,n the case where the scintillator is directly formed on the 0Igan ic film. Since the ^ tor * -ere^th the 

TS S^^JSSJS^SS. ( t S I U n2thod of making a radiation image sensor of the 
S^S^ aTehara to prepare in Al sheets, Be present invention comprises steps of forming a flat resin^fito 
T^^^^^Ami^l^^^«^' 50 on a radiation-transparent substrate, forming a reflecting 
^S^iS^Sto^mtdo incident from the 50 fllm 0 „ the flat resin film, forming a scintillator on the 
l^^^U^^bythescintflUtorfalovisible reflecting film, and disposing an imaging device opposite the 

i;„ht from which an image is subsequently acquired through scintillator. . 

fens Stag and Ee V image quality, luminance, In the me thod of making a radiation image sensor m 

substrate surface. . «> me i » rad iation image sensor which can 

Tne scintiflator panel of the present invenUon imposes P-ib o * a «** 

a radiation-transparent substrate, a flat resin film formed <» ™^X>d of matins a radiation image sensor in accor- 

the substrate, a renting film formed onthe flat resm film, The ■fodo may ^ compris6S a 

ttr^^^ ^icfilm,mep P resentmventi M 
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• , i ww ran resin is aoplied by a predetermined thickness (10 fim) to one 

image sensor comprising a scintdlator panel which can resm * appn ^ yj^ ^ (having a thickn of 

protect the scintiUator against vapor (moisture). q{ m as tQ fofm a flat resin fita 12 (see 

The transparent organic film may cover the all surfaces • > ^ ^ fla( resin film ^ for flattening the 

(top and side surfaces) of the scintillator for securely pro- • ^ fonned upoQ rolling the m sh6e t is formed 

iecung the scintillator against vapor More preferably to ^ ^ ^ an ^ m 14 which 

transparent organic film may reach to the surface of the film> ^ formed with a thickness of 100 nm on 

substrate. lhe surf ace of flat resin film 12 by vacuum vapor deposiUon 

The present invention will become more fully understood m JB) Subsequent i y> columnar crystals o 
from the detailed description given herembelow and the ^ C I d d ^ thT l are grown on the surface of Al film 14 by 

accompanying drawings which are given by way of iflus- £ method> ^ ^ , 0 form a scmU lator 16 with 

tralion only, and thus are not to be considered as limiting the <j P^ ^ ^ ^ ^ plG 3Q ^ ^ f the 

present invention. scintillator 16 is high in moisture absoibency so tha .rt will 

Further scope of applicability of the present invention .will u b absorbing vap or m the air if lefi [exposed, a 
become apparent from the detailed description given here- J5 first 4 lyparaxy i v i ene film 18 is formed by CVD m rthod » 

inafter However, it should be understood that the detailed event lhis from occurring^ Namely, ^substrate 

description and specific examples, while indicating pre- for ^ d ^ ^ scin ,uialor 16 is put into a CVD 

tared embodiments of the invention, are g*en by way of t us, so as to form the first polyparaxyly *»^JJ» 

a^lseskflledin P theartfromth,deta a eddescrip- 1^^^^ 

also acts to flatten the tip part of scintillator 16. 

BRIEF DESCRIPTION OF THE DRAWINGS ^ ^ fi , m 2 „ ^ fofmed with a thickness of 200 nm 

FIG. 1 is a sectional view of the scintillator panel in 25 fc ^ on the surface :of fta. 'P«W^?™J 

accordance with an embodiment of the present invention; ^ ^ scintiUator 16 side (see FIG. 4A). fhe Si0 2 film 20 

Tg 2 is a sectional view of the radiation image sensor in * {orme d in an area covenng the scmuUator 16 since it is 

acSmanTw^ a^Ldment of the present invention; M at improving 

FIGS. 3A, 3B, 3C, 3D, 4A and 4B are views showing Smce the .j, [££«£^^^uX film 

sequential steps of making the scnt.Uator pane in acoor- ^W^W™ (wit h a thickness of 100 nm to 300 

die with an embodiment of the present invention, and 2 .canbe m de thmn rg. ^ ^ 

FIGS. 5A, 5B and 5C are views showing specific nm) so ahat tb p JJ, lene mm 22 for preventing 

examples of use of the scintillator panel in accordance with J^r as «»nd po yp ^ , mfckn £ 

an embodiment of the present mvention. 35 "^^j, metb( £ on the surface of Si0 2 film 20 and 

DESCRIPTION OF THE PREFERRED lhe surface of first polyparaxy lylene film 18 not formed wub 

In the following, embodiments of the present invention Whenthis step is compt 

will be explained with reference to FIGS. 1 to 5C. FIG. 1 is n ■ made when an imaging 

a sectional view of a -^f^ 2 ™^ of de^ce (CCD) 24 is bonded to thus completed scintillator 

an embodiment, whereas FIG. 2 is a 7"^ . 2 v on th ; scintiUator 16 side, 

radiation image sensor 4 in accordance with an ^bodtment panel 2 on me ^ of 

As shown in FIG. 1, one surface of a substrate 10 made With refe ence ^ 12wiU nowbe explained. HO. 
ofAlmmescintUlatorpaneUisformedwrmaM 

12 constitutedby apolyimide resin 'J*™*™^*^ ^s couITto a flat panel sensor (a-Si thin-film transistors 

1 4 made of Al is formed on the surface of flat resin him U. I is coupiea " « » v radio . active rays transmitted 

16, having a columnar structure, for convertmg made* J^V^iUts^hich are then detected by the flat panel 

radiation into visible light. Used in the scmtillalor 16 xsCsI 50 2_ ^™ £ a vjew showiDg the state where the 

doped with Tl. scintillator panel 2 is directly coupled to an imaging device 

The scintillator 16 formed on the reflecting film 14 ~ a 34 ^ radio . act ive rays transmitted through the 

together with the substrate 10, is ^ * fi £ object '30 are converted by the scintillator panel 2 invisible 

polyparaxylylene film (first transparent organic film) 18, ) wb j c h i s then detected by the imaging device 34. FIG. 

whereas the surface of first polyparaxylylene film 18 on the 55 UgMs, wm ^ ^ panel 

Tcintillator 16 side is formed with an Si0 2 fita (transparent 5C ^ radio . active rays transmitted tough 

inorganic film) 20. Further, the surface of S.0 2 fita M «rf ^ lens coup ^ ^ 2 

the surface of the part of firsr P°*P^I»" J"" ^ SS lights, which are then detected by a CCD camera 36. 

formed with the Si0 2 film 20 on the substrate 10 side are visio g , 2 in acC ordance with this 

fo™ed with a second polyparaxylylene film (second trans- 60 In the s ^^° r f^'^ for oing> since the surface 

pareTorganic film) 22, whereby aU surfaces are covered fita 12 made of 

withthesecondpolyparaxylylenefilm22.AsshownmFia of ^^Ut e of substrate surface would not 

2, the radiation image sensor 4 has a structure m which an fj^W^J^ of lhe scm ullator panel 2. Also, 

imagingdevice24isbondedtothesc,nfllatorpanel2onthe ^-^^ „ b disposed 0D the surface of flat 

scintillator 16 side. . fi . n , h tica i outpu t 0 f the scintillator panel 2 can 

With reference to FIGS. 3A to 4B, steps of making the ° P 
scintillator panel 2 will now be explained. First, a polyimtde be enhanced. 



